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Induction of Gynogenesis with Ultraviolet Rays
in Red Sea Bream, Pagrus major

Toshihisa ARAKAWA and Jiro MIYAHARA

UV irradiation methods for inducing gynogenesis in red sea bream are described. Milt
of black sea bream was diluted with Ringer solution for Pleuronectes platessa in a volume
ratio of 1 : 50, and irradiated with a sterilizing lamp at intensities of 0 to 4,000 erg/mm?. Eggs
of red sea bream were inseminated with the irradiated milt, and subjected to cold treatment.
The eggs, inseminated with milt irradiated at 1,500 erg/mm? and subjected to cold treatment
(treated fish), grew up to 100 mm TL in 150 days. Erythrocyte size and morphology of
treated fish were compared with those of diploid, triploid and crossbred (red sea bream with
black sea bream) to confirm gynogenesis induction.

High hatching rates (more than 30%) were found at the intensities ranging from 100 to
1,500 erg/mm?. Hatching rate of the treated fish (40%) was lower than control fish (not
subjected to irradiation nor cold treatment, 609). Survival rate was lower for the treated
fish (35%) than for control fish (57%) during larval growth of up to 18mm, but it then
became almost equal and higher (more than 90%) for both groups. The major axis of
erythrocyte of the treated fish was of the similar length to that of diploid red sea bream and
shorter than that of triploid red sea bream. Morphology of the treated fish was similar to
control fish and different from crossbred. We concluded that our treatment successfully

induced gynogenesis.
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Table 1. Composition of diluents for milt (g/ £ )

I* I 1 Iv vV VI vl Wi

NaCl 8.229.357.57.57.55.07.57.5
KCl 0.39 0.30 0.2 0.2 0.2 0.2 0.1 0.4
CaCl,+2H,0 0.72 0.59 0.1 0.2 0.4 0.2 0.2 0.2

MgCi,-6H,0 0.23
NaHPO,-2H,O0 0.28
NaHCO, 0.20
Glucose 1.00

* : Ringer solution for Pleuronectes platessa, Cobb et al.
(1973)---quote from a paper by Midsukami (1979).
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Fig. 1. Body parts measured in the present study.
TL : Total length, FL : Fork length, BL : Body length, BD : Body depth,
BW : Body width, HL : Head length, P1FL : Pectoral fin length, SL :
Snout length, UJL : Upper jaw length, OL : Orbit length, IOW : Interor-
bital width, SOW : Suborbital width, DF4SL : Dorsal fin 4th spine length,
AF2SL : Anal fin 2nd spine length, AF3SL : Anal fin 3rd spine length,

P2FL : Pelvic fin length
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Fig. 2. Hatching rates of red sea bream

eggs inseminated with irradiated milt.

R-2n : Diploid red sea bream. R-3n: Triploid red
sea bream. Cross : Crossbred (Red sea bream
with Black sea bream).

TEN BN EORSMEDL,500erg/m % HEHEH
AFERE s UTEAL, ~20F © R-G2n
£ ©o R-2n °
3 - 3> o E A R—3n
£2 AREPCHDIREBME oy & i
T OEENE DR 15}
Table 2. Relationship between sperm E /0
activity and storage time in diluents =
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S : Sperm inactive before contact with sea water.
+ + : More than 80% sperm active after contact with
sea water, + : 20-80%, * : 0-20%, — : 0%.
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Fig. 3. Comparison of growth and survival
rates among gynogenetic diploid (R-
G2n), diploid (R-2n) and triploid (R-3n)
red sea bream and crossbred (Cross).
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Table 3. Regression relationship between each character (Y cm) and body
length (X c¢cm) or head length (Z cm)

Non treated Treated Crossbred
red sea bream (n=230) red sea bream (n=230) (n=30)
TL Y 0.155+1.217X(r =0.99) Y= 0.062+1.220X(r =0.99) Y= 0.815+1.166X(r =0.99)
FL Y= 0.263+1.126X(r=0.99) Y= 0.244+1.121X(r =1.00) Y= 0.410+1.120X(r =0.99) |
BD Y =-0.327+0.473X (r =0.93) = 0.246+0.416X(r =0.94) Y= 0.019+0.455X (r =0.98) |
BW Y =-0.420+0.230X (r =0.91) =—0.316+0.205X(r =0.90) Y=-0.637+0.233X(r =0.95)
HL Y= 0.699+0.248X (1 =0.95) = 0.731+0.249X (1 =0.91) = 0.630+0.269X (r =0.99)
PIFL Y =-0.006+0.248X (1 =0.76) = (0.17240.221X(r =0.81) = 0.704+0,228X (1 =0.93)
SL Y=-0.385+0.504Z (r =0.93) =—0,344+0.486Z (r =0.90) Y =-—0.082+0.385Z (r =0.97)
UJL Y=-0.146+0.387Z (r =0.88) Y= 0.041+0.316Z(r =0.94) Y=-—0.015+0.346Z (1 =0.97)
OL = 0.404+0.178Z (r =0.75) = 0.42240.162Z (r =0.71) 'Y= 0.472+0.120Z (r =0.86)
Iow = 0.0414+0.341Z(r =0.83) Y= 0.079+0.329Z(r =0.80) Y= 0.0514+0.316Z (r =0.95)
SOW =—0.263+0.282Z (1t =0.86) Y=-—0.245+0.281Z (1 =0.87) Y =-0.222+0.253Z (r =0.97)
DF4SL Y= 0.199+0.290Z (1t =0.60) Y=—0.480+0.511Z(r =0.68) Y= 0.091+0.365Z (r =0.87)
AF2SL Y=-0.209+0.366Z(r =0.71) Y= 0.238+0.202Z(r =0.52) Y= 0.133+0.332Z(r =0.78)
AF3SL =—0.0704+0.283Z (r =0.68) = 0.360+0.122Z(r =0.35) Y= 0.251+0.214Z (r =0.71)
P2FL =—0.533+0.781Z(r =0.81) Y= 0.055+0.573Z(r =0.85) Y =-0.135+0.669Z (r =0.94)

n : Number of fish measured.

r : Coefficient of correlation.
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For abbreviations, see Fig. 1.
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Table 4. Comparison of each character on fork length or head length between
treated and non-treated red sea bream and between treated red sea bream and
crossbred by means of covariance analysis

Treated

Characters red sea bream

Non-trested

red sea bream

Treated
VS Crossbred
red sea bream

Fv Fb

Fa

Fv Fb Fa

TL* = —
FL* — —
BD* == —
BW* —_ .
HL* @) =
PIFL* = =
SL** — .
UJL** — -
OL** — —
IOW** — —
SOW** = =
DF4SL** © o
AF2SL** = =
AF3SL** == —
P2FL** — —

ON®)

ON@

|
l
© 00

|
|
C000DO0DODODO0OO0

* : Characters on fork length, * *:Characters on head length. Fv, Fb and Fa are the variance ratios
to test the significance of the differences of residual variance, regression coefficient and adjusted

mean, respectively.

— : Not significant at 5% level, O : Significant at 5% level, © : Significant at 1% level.

For abbreviations, see Fig. 1.
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Table 5. Comparison of numbers of dor-
sal fin rays and snout angle among
treated and non-treated red sea bream
and crossbred

Non-trated Treated Crossbred
red sea bream red sea bream
Dorsal fin rays (%) (%) (%)
XTI, 10 3.3
XI, 11 3.3 6.7 66.7
X, 9 6.7 3.3
X1, 10 86.8 90.0 33.3

snout angle
81.7+1.90 — 80.9+2.50 © 76.9+1.93

n=30, — : Not significant at 5% level,
© : Significant at 1% level
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